A 51-year-old woman presented with a 2-year history of progressive paresthesia and weakness in both legs. She also displayed a disturbance in gait, that had begun several weeks prior and had progressed since then. Neurologic examination revealed Objectives: The aim of this study was to report 2 cases of calcified spinal meningioma that displayed differences in appearance during resection, and to review the current literature on calcified and ossified spinal meningiomas. Summary of Literature Review: Calcified and ossified spinal meningiomas are rare, and tumor calcification is a risk factor for poor neurological outcomes resulting from the additional manipulations required to dissect the tumor.
Introduction
Spinal meningioma is a common tumor. It represents 25% of all primary intra spinal tumors. 1, 2) Calcified and ossified spinal meningiomas are uncommon, with a reported incidence of 1-5% among all spinal meningiomas. [2] [3] [4] The frequency of occurrence of these tumors varies, depending on the spinal level affected 1, 5) ; however, it tends to decrease from the thoracic to the cervical or lumbar spine. 1) Up to 80% of these tumors occur in women of middle age, in the thoracic region. 4, 5) The purpose of our study was to review reported calcified and ossified spinal meningioma cases and to consider radiologic and pathologic findings in addition to the prognosis of these tumors. We also report a rare case of spinal meningioma with an unusual solidity and texture, which was visible with both plain radiography and computed tomography (CT).
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decreased muscle strength in the lower extremities, and impaired skin sensitivity, suggesting hypoesthesia below the mammillary line. Deep tendon reflexes (DTR) were increased in both the knee and ankle. A Babinski reflex was obtained, but symptoms of bowel impairment or urinary dysfunction were not observed. Neurologic findings confirmed thoracic myelopathy with mild weakness of the lower extremities, and sensory impairment from below the T4
level. An oblique plain radiograph revealed a large, dense, ovalshaped mass at T4. T2-weighted magnetic resonance imaging (MRI) showed a very low signal in the intradural extramedullary tumor occupying the spinal canal at T4. A CT scan confirmed that the calcified tumor was located in the spinal canal and was severely compressing the spinal cord ( Fig. 1) .
At the time of surgery, the patient was placed in a prone position and received a general anesthetic. Somatosensory and motor evoked potentials were monitored throughout the entire operation.
A midline incision was made in the thoracic region, followed by a wide decompressive laminectomy from T2 to T6. The dura had a relatively firm, hard texture. A midline durotomy was performed using a Potts scissors. The mass severely compressed the spinal cord from posterior to anterior. It consisted of firm calcified tumor tissue, which was adherent to the dura and the arachnoid membrane. However, there was no nerve root involvement and no nerve roots were sacrificed. The tumor and its adhesion to the dura were meticulously dissected. In spite of attempts to www.krspine.org 229 perform the mass resection en bloc under the microscope, it was impossible to remove it in this manner due to the soft, friable condition of the mass (Fig. 2) . The mass was divided into several pieces, which were removed by piecemeal resections. Despite the severe adhesion of the dura and tumor, there was no defect in the dural membrane, and its repair was performed using a 6-0
Prolene suture. Decompression of the flattened medullary ring was revealed on postoperative T2-weighted MRI of the thoracic spine (Fig. 3) . Histopathological examination of the removed specimen by hematoxylin and eosin staining revealed a psammomatous meningioma with abundant psammoma bodies and areas of micro-calcification, suggesting a calcified meningioma (Fig. 4 ).
Neurologic symptoms subsided dramatically and 2 weeks after the surgery, the patient was ambulatory without any disturbance in gait. The patient was discharged from hospital and returned to her daily life. Additionally, an oval-shaped calcified mass (2.5 cm in size) could be seen on a sagittal view CT scan (Fig. 5 ). Anesthesia and surgical position were as reported in the previous case. A wide laminectomy below and above T9 was performed. The dura had a hard, firm texture due to the influence of the mass. Adhesions between the dura and the mass, as in the preceding case, were meticulously dissected. When attempts were made to resect the mass, it exhibited a consistency different to that reported for the previous case; it was not friable and was actually quite firm. Mass resection was performed slowly, and total resection was accomplished en bloc, using an operating microscope at high magnification (Fig. 6 ).
Repair of the dura was accomplished without damage to the dural 
Discussion
The discovery of calcification in the tumor lesions is crucial for evaluating the potential difficulty of resection and the expected prognosis after the operation in addition to ruling out the differential diagnosis. Calcified, ossified meningioma can be visible with plain radiography, when appears to contain bone or calcified psammoma bodies, resulting in a hard tumor.
2) However,
it cannot be identified with plain radiography in all cases;
visualization of calcified meningioma of the spinal canal with plain radiography has been reported in just 1-5% of cases. Among the 26 reviewed cases, only 2 cases of calcified meningioma were described as being visible on plain radiography. CT and MRI with contrast enhancement are usually recommended for intraspinal tumors prior to surgery, to exclude the possibility of calcification.
3)

Even if MRI is considered the best non-invasive neuroimaging
technique for the prevention of misdiagnosis, it cannot detect small amounts of calcification in all cases. Furthermore, calcifications generally display low signal intensity on MRI. For calcified, ossified meningiomas, the high signal areas on CT are the most important radiological features. 4) Although ossification or calcification of spinal meningioma are mainly depicted as very low density areas on T2-weighted MRI and relatively low density areas on T1-weighted MRI, some cases reveal different densities on MRI. On reviewing the cases with MRI findings, we found that they tended to show very low density on T2-weighted images and relatively low density on T1-weighted images. However, the T1-weighted images of these tumors were described as showing mixed intensity or high intensity, according to the authors. In one case, reported by Niijima et al, 6) homogeneous high signal intensity on T1-weighted MRI was demonstrated. We agree with previous reports that the intensity of calcified and ossified regions can be varied and nonspecific, especially on T1-weighted MRI images. In our case, it was possible to identify the mass boundary, and to confirm calcification through CT. Therefore, it enabled us to expect some surgical difficulty prior to embarking on the resection.
In the reviewed cases, all calcified or ossified spinal meningioma instances revealed higher density on CT scans, similar to that of bone. CT is considered an essential diagnostic tool in ossified or calcified spinal meningioma for the delineation of the exact location of the lesion and the identification of surgical margins.
Calcified meningioma is believed to be the forerunner of osteogenic meningioma. 
Conclusion
In summary, although there are a few pathologic differences regarding the main type and pathogenesis of ossified and calcified meningioma, both are thought to have a poor prognosis.
Hypointensity on T1-and T2-weighted MRI should prompt the surgeon to expect calcified lesions, which may be associated with calcified or ossified meningioma. We believe that CT enables the identification of the exact boundaries and lesions of the mass. For these tumors, an expected poor prognosis and a wide laminectomy that can acquire an adequate surgical margin are important factors in order to achieve a favorable outcome.
